Most of the factors contributing to APO are avoidable (5) . The most globally known APO preventive interventions include antenatal care, institutional delivery and postnatal care (6, 7) . This set of maternal health care services in the past three to four decades were proven effective but could not solve all APOs. With these interventions, the healthcare providers (HCPs) are acting too late after the conception happened and after the woman is aware of her pregnancy (7, 8) . The first antenatal care visit, unfortunately, happens after the 12 weeks of gestation. The early gestational weeks are the missed periods which are critical to the development of the fetal organs. The irreversible and major damages happening to the fetus occur during this critical period. That is why the existing interventions are too late to solve APOs happening during this critical period. In addition, these interventions are not totally designed to target on preconception risk factors leading to the development of APOs happening within the critical period mentioned (5, 8) .
The lately identified but effective evidencebased intervention among the continuum of the spectrum of the maternal and child health services is preconception care (PCC) (7, 9) . The CDC defined PCC as "…a set of interventions that aim to identify and modify biomedical behavioral and social risks to the women's health or pregnancy outcome through prevention and management." (8) . It is a unique and innovative approach which identifies couples contemplating pregnancy before conception to modify biomedical, behavioral, social and environmental risk factors leading to APO (5, 10) . Except for its proven benefits, so far, there is no existing evidence depicting the disadvantage of PCC (11) . Cognizant of this fact, the CDC in 2006 and the WHO in Novembers 2012 gave a recommendation for the implementation of preconception and interconception care interventions as part of the overall national and international health system (5) .
A policy document analysis conducted as part of this research project demonstrated lack of a policy document guiding the implementation of PCC in Ethiopia (12) . In addition, there is no published evidence that assessed the status of HCPs PCC practice and factors associated with their PCC practice. This study, therefore, intended to determine the level of HCP's PCC practice and factors associated with the non-implementation of PCC. Determination of the level of HCP's PCC practice and its key associated factors will lay a baseline finding as an input to health policy adjustment and future research.
METHODS
This is a crosssectional study conducted among HCPs working in public health institution (PHI) within of Hawassa. Hawassa City administration is one of the administrative Zones of the Southern Nations Nationalities and Peoples Region (SNNPRS) of Ethiopia. Within the city are 2 Public Hospitals (PHO), 9 Public Health Centres (PHC) and 17 Public Health Posts (PHP). Of the PHOs, one is University Teaching Hospital (HU-CSH) serving more than 10 million people. The city is the Capital of SNNPR located 275km south of Addis Ababa. During the study period, May 2017, there were a total of 1239 HCPs working in the PHIs of the city (HCA 2016).
We drew the minimum sample by using a single population proportion formula and multistage sampling technique. During the computation, we fixed α at 0.05, 95% Confidence Interval (CI), and design effect of 2. Since we could not get similar research conducted using the same validated instrument in similar sociodemographic context, we preferred to assume 50% proportion. Considering a 10% non-response rate, the final minimum size was found to be 647 HCPs. The participants of the study were randomly selected proportional to their profession. At the first stage, using lottery method, the healthcare facilities were selected. At the second level, participants were selected by using systematic random sampling technique.
A structured self-administered instrument used for this study is titled 'Andarg-Ethio PCC-KAP-Questionnaire for HCPs. This tool was originally developed by the principal investigator. The composite content validity index (CVI) of the instrument was 92.4%. This validated instrument was then pretested on 65 HCPs working in PHIs of a nearby city called Shashemene. The instruments internal consistency was measured for two sets of questionnaires that measured the attitude and practice. The Cronbach's α test results were 0.725 and 0.945 respectively. The questionnaire was first prepared in English and then translated into Amharic. It was then translated back into English (12) Those HCPs found to practice above the mean score were taken as "HCPs with good PCC practice" and those who scored below the mean as 'HCPs with poor PCC practice". To further describe the level of providers' PCC practice, we classified those who scored < 50% of items measuring PCC practice as practitioners demonstrating 'low level of PCC practice'. The remaining ones who scored between 50%-75% and those scored > 75% were categorized as providers with a medium and higher level of PCC practice respectively.
The cleaned data were checked, coded and entered into SPSS version 20. The bivariate analysis was done one by one to determine the crude odds ratio (COR) for each variable with 95% CI. Vriables with their COR < 0.25 were aken to multiple logistic regression analysis. Goodness of fit for the model was also tested by diagnosing correctness of the formulation of the models by using Hosmer-Lemeshow test.
This study was approved by the Institutional Review Board of the College of Medicine and Health Sciences of Hawassa University (IRB No: 068/09). All the study participants were also given an informed consent form to voluntarily participate in the study.
RESULTS
A total of 634 HCPs participated in this study. This makes the response rate 98.0%. More than half (61.4%) were women. More than half (59.6 %) of the study participants were between the age group of 26-30 years. Nurses were HCPs constituting 66.9% of the study population. All the health extension who workers participated in this study were basically nurses working in the PHCU called Health Posts (Table 1) . Figure 1 ).
Figure 1: Health professional Practicing PCC in public health institutions of Hawassa (n=634). 2017, South Ethiopia
As shown in Table 2 , some of the PCC services were not being practiced. For instance, HCPs did not provide folic acid supplementation for nonpregnant women, and preconception counselling issue regarding environmental hazard were not discussed. The genetic screening test and HbA1c tests were not totally practiced (Table 2 ). When asked to propose who should provide PCC, the participants of the study chose out of the eight options indicated on the self-administered questionnaire. They were also given the chance to write other than the lists. The study participants did not write anything other than the given options. More than half, (51.9%), gave their opinion that all health care providers, i.e. medical doctors, nurses, midwives, public health officers and health extension workers should provide PCC. The remaining participants indicated specific healthcare providers (Figure 2 ).
Figure 2: Health Care Providers' opinion on who should give PCC. Hawassa, 2017, South Ethiopia
The likelyhood of non-implementation of PCC was by seven fold higher among those HCPs who did not regularly screen women's intention to pregnancy or their reproductive life plan (RPL) than those regularly screening (AOR=7.2 95% C.I. 3.6-14.5). The second most important key predictor found in this study was knowledge. Providers with poor PCC knowledge had the probability of not practicing PCC four times more than those with Good PCC knowledge (AOR= 4.4, 95% C.I. 2.5-7.6). Compared to medical doctors, nurses and midwives together had the probability of not completely practicing an element of PCC by more than two times (AOR=2.4, 95% C.I. 1.3 -4.6). The Last factor identified in this study was HCPs perceived expectation on who should provide PCC. Those HCPs who possessed a perceived expectation that 'PCC should be given by selected HCPs' had odds of not totally practicing PCC by two fold more than those who expect that PCC should be given by all HCPs (AOR=2.0, 95% C.I. 1.3-3.3) ( Table 3) . 
DISCUSSION
The findings of this study indicated that almost all HCPs were not totally implementing PCC (85%). The remaining HCPs claiming to practice (15%) were caring out it 'sometimes' and 'not totally'. As indicated in Table 3 , there were components of PCC that were not provided by the HCPs.
These findings, compared to reports from other studies, are evidence showing the absence of the service in the study area. For instance, a crosssectional study from Nevada reported that 43% of the HCPs were providing PCC (13) . The survey from Ontario, Canada, report showed that 95.8% of the family physicians were providing the service. However, 20% of them indicated conducting PCC rarely (14) . The crosssectional study from Iran reported HCPs 'practicing PCC fairly' range from 25% -47.6% (15) . As another study report from the Netherlands, 27% of the general practitioners and 20% of the midwives were giving PCC within two months proceeding the date the data was collected (16) . The PCC practice reported from these and other countries included almost all components of the PCC with slight variations. Those PCC service-components not totally provided in this study area are all given by the stated countries (13) (14) (15) 17) .
Almost similar with the findings of this study, the survey report from the El-mania Governorate of Egypt did not report any "good PCC" provided by the HCPs (18) . As to this report, 25% of the HCPs never practiced a component of PCC. In case of this study, it was even much higher (84.7%). Three forth (75%) of the El-mania HCPs were found at least practicing PCC even though it was poor or at a substandard level. In this study, in contrast to the Egypt practitioners, only 15.3% of HCPs were identified providing a substandard or poor PCC practice).
A complete or good PCC is a care addressing all the essential elements of PCC. These elements are categorized into three main and sequential steps. The first is preconception assessment and risk screening, preconception counselling, and prevention and management of identified risk factors. A PCC which does not include all the essential elements of PCC are substandard, inadequate or poor PCC care. The care should also be given regularly to all the eligible clients before conception (5, 8) . The type of service identified in this study is totally not a full packaged care. That means, a care that includes all the essential elements. Nevertheless, the existence of the practice in its weakened form may create a ground for further enhancement of the services. The reason for the observed variation may be explained by the policy frameworks guiding the practice of PCC implementation in each country (5) . Unlike the other countries, PCC
is not yet supported and guided by a policy framework designed by the Ethiopian Ministry of Health (12) . In agreement with this, one study conducted in Adama, Ethiopia, reported the absence folic acid supplementation during the preconception period due to lack of policy makers awareness (19) .
The most important factor identified using a multivariate logistic regression model was the HCPs RPL screening practice. HCPs who are not regularly screening the RPL of the client had a likelihood of not practicing or not implementing PCC by seven fold higher than those who regularly screen RPL. Regularly conducting RPL is highly recommended and is the gateway of provider-initiated PCC. RPL may be screened for various medical reasons other than PCC (20) . Despite the available recommendation and its observed effect, in this study, more than one third (36.4%) of health professionals have never practiced RPL. Even among those who claimed to practice RPL, all were not practicing it 'oftentimes' or 'always'. Enhancement of RPL with adequate PCC training and institutional reinforcement may help to address all the eligible to get PCC. A single question to screen RPL may help as an entry point to PCC and optimize the feto-maternal health (10, 21, 22) .
This study identified HCPs poor PCC knowledge as another key factor associated with the non-implementation of PCC. The odd of not practicing PCC was four times greater than among HCPs with poor PCC knowledge than HCPs with good PCC knowledge. Various studies conducted on a similar topic identified that HCPs knowledge on PCC is a key determinant factor to providers' PCC practice. It makes sense that HCPs practice what they already thought or knew either from their in-service or pre-service training (23) (24) (25) . The reason for the identified HCPs poor PCC knowledge may be linked to the absence of in-service and pre-service training on PCC. A policy document analysis and qualitative studies conducted as part of this study identified the fact that there was no PCC policy and PCC guidelines for guiding HCPs practice. In addition, the HCPs training curriculum did not include PCC (12) . Knowledge is also one of the most important determinants to HCPs evidence-based practice (26, 27) .
The HCPs expectation on who should provide PCC is one of the factors associated with providers' non-implementation of PCC. This may be linked with absence of clear job description, absence of facility-based policy and procedural guideline and poor HCPs knowledge about the nature of PCC (12, 16) . As noted in this study, those who perceived that all HCP should provide PCC were more likely to practice PCC as compared to HCPs with the perception that selected HCPs are responsible. Obstetric care providers claimed that they usually see women with established pregnancy with no chance to provide PCC (28) . Others mentioned the presence of other competing demands making their involvement in PCC very unlikely (29, 30) . This may be the reason to explain the perception held by some of the HCPs that selected HCPs should provide PCC. This finding is consistent with the lack of clear understanding on the question 'Who should provide PCC?' (16) . Nevertheless, all HCPs working at the various levels of the healthcare system and providing care to reproductive health of women and men can provide PCC (5, 8, 31, 32) .
Compared to medical doctors, nurses and midwives together had nearly two times higher odds of not-implementing PCC. Similar studies could not be found to make a comparison with this result. The variation noted in this study may There are a number of PCC elements never practiced by the HCPs. These include preconception folic acid supplementation, preconception counselling issues regarding environmental hazard and contaminants, preconception genetic screening and testing, preconception HbA1c monitoring for a patient with DM, assessment of the history of dental care or check-ups, and cessation of psychoactive substances such cigarette, alcohol, and other drugs. The overall assessment of the PCC 'implementation' revealed mainly the absence of PCC implementation. Nevertheless, there exists a substandard or poor implementation of PCC by very few HCPs.
This study also identified four key factors predicting the odds of non-implementation of PCC by the HCPs. These were not screening clients' RPL, HCPs' poor PCC knowledge, belonging to the nursing and midwifery professional category, and HCPs' perceived understanding that only selected HCPs should provide PCC.
As per the authors' best systematic literature search, there is no published and unpublished study conducted to assess the practice of PCC and determinants to non-implementation of PCC in Ethiopia. This study, therefore, lays baseline information for determining the levels of HCPs PCC practice and its associated factors. These findings, thus, will be used to compare achievements made by future corrective measures. It also will be used to compare findings of similar researches conducted nationally and internationally. The validated measurement tool used in this study can also be adopted by other researchers to harmonize and facilitate uniform comparison of findings.
Nevertheless, this study, as all other studies, is not without limitations. First, despite the rigorous techniques used to minimize biases, possibilities of recall bias is expected. In addition, as a cross-sectional study, this study assessed the status that happened during the study period.
Provision of pre-service and an in-service PCC training to all health care providers is highly recommended. Next, the issue of developing or adopting a clear PCC policy and guidelines need the prompt action of the ministry of health. Third, the inclusion of a single RPL question in clinical assessment formats may serve as a reminder to all HCPs. Consideration of the aforementioned recommendations may inform the ministry of health and all other concerned parties to commence the introduction or integration of PCC in Ethiopia health system and ultimately assure its sustainable implementation.
